Introduction

I
n Europe in 2011, according to World Population Prospects 1,2 over 70% of the population lived in urban areas (UAs). UAs are characterized by high levels of complexity and innovation, dynamic and diverse populations, and large health differences between different neighbourhoods. [3] [4] [5] City living has both positive and negative effects on health. For example, health care services may be more accessible and levels of social support can be higher. 6 Conversely, the urban physical environment is often less favourable, with more pollution and less green space. 4, 6 In Europe, despite the growing interest in urban health (i.e. the health of urban populations), reliable and comparable local health data for monitoring and benchmarking of health and health determinants are often not available or difficult to access. Most international comparative health research is conducted at the national or regional [e.g. ISARE (www.i2sare.eu)] level, and these data may not capture specific urban characteristics and may mask the differences between UAs within a country. [7] [8] [9] For European public health research and policy making it is important to know to what degree national level data represents the health situation in UAs and whether differences between urban and national level data have the same scale and direction in different countries and regions.
The European Urban Health Indicator System Part 2 (EURO-URHIS 2) project was funded by the European Commission Seventh Framework Programme to investigate whether comparable methodology could be used across Europe to measure urban health.
The project aimed to identify health problems in UAs and to provide information for evidence-based decision-making by urban health policy makers. Part of the project comprised the collection of routinely available data at both the urban and national levels.
This study aims to investigate whether health is different in UAs as compared with countries as a whole using the EURO-URHIS 2 validated dataset of routinely and publically available data. Furthermore, we shall investigate whether urban/national differences are similar for different UAs within the corresponding country and whether those differences show a geographical pattern within Europe.
Methods
This cross-sectional ecological study uses routinely available health indicators from UAs and countries collected through the EURO-URHIS 2 project. 10 A description of the methods and procedures used in the EURO-URHIS 2 study are reported elsewhere. [10] [11] [12] In summary, data on health status and health determinants were collected in 47 UAs in 14 European countries. Data were collected between 2009 and 2012 from one or more of the following sources: school-based health interview surveys of 15-year-old school students, 12 postal surveys of adults aged 19 years and older, 11 collection of routinely available data, 10 and interviews with urban policy makers. Data collected included demographic, health, lifestyle, environmental, and access to health services. The boundaries of the UAs were based on the equivalent public health administrative areas defined by the project. 13 Routinely available indicators chosen for inclusion at UA level were prioritized by the EURO-URHIS 2 Project Management Group, following the results of EURO-URHIS 1 14 and a pilot study assessing the feasibility of data collection for the UAs involved. 10 Data were collected from various local and national statistical registries by EURO-URHIS 2 UA partners, after they had received standardized instructions. 10, 15 Extensive quality checks were performed throughout the process and eligibility criteria were defined to decide whether data were suitable for benchmarking. 10 To prevent overrepresentation of the UK UAs, the 10 boroughs of Greater Manchester and the five boroughs of Merseyside were combined into two larger UAs. For the comparison of UAs to their corresponding countries, data from 10 European countries and 24 UAs within these countries were eligible Based on availability, comparability and validity, 11 health indicators were selected that used comparative definitions for both the urban and national level, including morbidity and mortality data, life expectancy, teenage pregnancy and low birth weight (see Table 1 for indicators and definitions). In order to compare urban to national level data we calculated relative differences as: Áout-come = (urban-country)/countryÃ100%. To test whether the observed differences showed a geographical pattern within Europe, we selected countries which fell into the broad description of Eastern Europe (Latvia, Lithuania, Romania, Slovakia, Slovenia) and Western Europe (France, Germany, Netherlands, Norway, UK). Differences between Eastern and Western Europe were assessed by using the Mann-Whitney U test for two independent samples of non-parametric data (the East and West groupings of countries). Because of small numbers and non-normal distribution of the outcome variables, analysis of all the possible explanatory variables for the urban/national differences and the geographical pattern was limited. Linear regression modelling was used to adjust the urban/ national and east/west differences for population density in UAs and for national gross domestic product (GDP) per inhabitant and national level of urbanicity defined as the percentage of the population who live in UAs. Data were obtained from Eurostat 16 and UrbanInfo, 17 respectively. All analyses were performed using SPSS version 19. Statistical significance was set at P = 0.05.
Results
Urban area health status differs considerably from the corresponding national health status in most countries. As can be seen in Table 1 there was no overall consistency when looking at the health outcomes in UAs compared with the national population as a whole. In some countries and for some indicators, people living in UAs showed better outcomes for the chosen indicators as compared with the corresponding national population, whereas in other countries and for other indicators people had worse overall health outcomes in UAs. The largest differences between UA and national level data were observed for teenage pregnancies and mortality from transport accidents. Teenage pregnancies occurred less often in 13 out of 18 UAs as compared with country level data (median difference À24%, interquartile range À42 to À4%). Mortality from transport accidents was lower in 17 out of 19 UAs as compared with country level data (median difference À35%, interquartile range À45 to À19%). Table 1 also shows that there are differences in magnitude and direction of urban/national differences between UAs within the same country.
Urban populations in Western Europe show better outcomes compared with those in Eastern Europe (Table 2) , except for mortality from diseases of the respiratory system and low birth weight. Nevertheless, people in Eastern European countries had better health outcomes if they lived in an UA as compared with the corresponding country's population as a whole except for mortality from malignant neoplasms, whereas people in Western Europe had worse health outcomes in UAs for most indicators, except for teenage pregnancies, mortality from transport accidents and mortality from suicide and intentional harm. In addition, as can be seen in Table 2 , when comparing median differences between east and west for each indicator, there was a statistically significant difference in the following indicators: life expectancy in males (P < 0.001); life expectation in females (P = 0.001); infant mortality (P = 0.037); incidence of tuberculosis (P = 0.003); mortality from diseases of the circulatory system (P = 0.001); mortality from diseases of the respiratory system (P = 0.001), and all-cause mortality (P < 0.001). Differences in mortality from malignant neoplasms showed a significant geographical pattern in males only (data not shown).
Since national GDP and the level of urbanicity are highly correlated with both the east/west division and health outcomes, resulting in multicollinearity, we were unable to investigate whether GDP and urbanicity could explain the observed geographical pattern. Male life expectancy was taken as an example to show this in Figure 1 . UA population density could not explain the observed differences between Eastern and Western European countries.
Discussion
In this study, we found that urban populations in Eastern Europe are predominantly less healthy than people living in Western European UAs, except for mortality from diseases of the respiratory system and low birth weight. UA health status differs considerably from that observed at national levels, and there are substantial differences between UAs within the same country. In general, people in Eastern Europe had significantly better health outcomes in UAs as compared with the national populations as a whole, whereas people in Western Europe had worse overall health outcomes in UAs.
The differences between urban and national level health status that were observed in this study emphasize that the monitoring and benchmarking of urban health should be conducted and that local health policy should be based on local health information. The observed differences between UAs within one country even indicate that health monitoring and subsequent determination of health policy should be conducted within specific UAs and should not be generalized to all UAs. Although beyond the scope of this article, aggregating data at UA level may mask the differences within UAs. 5 In order to identify specific risk groups for policy interventions, even UA level data should be further disaggregated.
Studies investigating urban/rural variations in health status show inconsistent results. Adjusting for socio-demographic variables can often explain the observed differences. [18] [19] [20] [21] In EURO-URHIS 2, we found that the health status of an UA as compared with the corresponding national picture is dependent upon the location within Europe; people in Eastern Europe had better overall health outcomes in UAs, whereas people in Western Europe had worse overall health outcomes in UAs. These geographical differences in health may be associated with the different demographic trends within Europe. In Eastern Europe, rural areas are predominantly less affluent. The prevailing trend is out-migration of the younger and better educated (generally the healthier) people from rural areas into UAs in order to take advantage of the perceived opportunities, including public services, education and health provision. 22 In Western Europe, poverty is mainly an urban issue and migration away from the densely populated UAs leads to a revival of rural areas and more prosperous people moving to rural areas to leave behind them even more disadvantaged areas within UAs. [23] [24] [25] [26] If Europe as a whole were to be divided only into east and west, ignoring a more detailed division, the geographical differences that were found in this study indicate that people living outside of UAs in Eastern Europe Teenage pregnancies, number of births per 1000 women aged 15-19 years; Life expectancy, number of years that a newborn is expected to live if current mortality rates continue to apply; Infant mortality, annual number of deaths of children under 1 year of age, per 1000 births; Low birth weight, % of total live births weighing <2500 g; Tuberculosis incidence, number of newly diagnosed cases of tuberculosis per 100 000 persons per year. Mortality, mortality rate (due to a specific cause) per 100 000 persons per year (standardized on European population).
Á rel, relative difference of UA level data as compared with national level data, in percentages. Missing data are indicated by ''À''.
include some of the most disadvantaged European populations when it comes to health status. This finding emphasizes the need for specific policy attention towards non-urban populations of Eastern Europe. Limitations of this study included the inability, because of the cross-sectional nature and presence of multicollinearity in this study, to draw conclusions on our hypothesis that national GDP and the level of urbanicity may possibly be explanatory factors for geographical differences in health status. Next to urbanicity and GDP, one might expect other factors also to contribute to geographical patterns, such as quality of health care, access to services, environmental factors, social environment and behavioural patterns. In this study we were, at the national level, limited to routinely available data. The national level data consist only of outcome measures and no comparable information about health determinants is available, which made it impossible to investigate further such possible explanatory factors.
A strength of this study is the participation of a large number of UAs, covering various regions of Europe. Moreover, EURO-URHIS 2 is the first to collect high quality, comparable urban health data in a comprehensive way. Although these UAs cover North, East, West and South Europe, the question must be asked as to whether they are representative of health situations in the whole of Europe. The observed heterogeneity between UAs, even within the same country, indicates that results are not generalizable between UAs. The indicators chosen for analysis here are primarily mortality data. Further analysis of additional indicators would allow a more comprehensive characterization of health in the studied areas. 
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Key Points
This is the first study to comprehensively investigate health status in urban areas (UAs) as compared with health status as observed at their respective national levels, demonstrating that national level data do not necessarily reflect the health status at UA level. The urban population in Eastern Europe is less healthy than people living in Western European urban areas. People in Eastern Europe are predominantly healthier when they live in UAs, whereas people in Western Europe are less healthy in UAs. In order to identify health problems in UAs and to provide information for local health policy, health monitoring and international benchmarking should also be conducted at the local level on a regular basis.
